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'.'IS'l^CI'XL COVMRACt EXPANSION METHOD BY TSIM, DELAY AND Fl' KDl; W;^ Di'.-. i'.: 

IN MOBILE TELECOMMUNICATION SYSTEM! 

^ 4 ^ ^ t^^l i4€- ^l^i^Vl- °l^tV -^^oH^ ^3011 Hiij -^--^-l^l-ii! - 

■ i 6a 6b ^ ^^'^l ^V€r 7l^^l<?l:di^>* ol-g-tv '^'?-?^> 

^ T^^^^ n^Sl- 4e^^ ^^^i. 
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(VI : 'M '^-?:"^!.^--4 
Al;.]!- ^-AlS>Jl. A>^X}1- 71x1^(12)^1 ^^4^ #^c^^^ ^ 2]-/^^^ ^5^1- 

7l4^(BTS)(12)^ T=+^^7l(ll)4 ^^^^ ^^^-.^ ^Efl^ t^lol 

H^o^ ^ ^^o] 71^^ ^*S^>^. .^^H^(13)4 ^^^^ ^^-yo^ 

^^'^71(11)01 ^^^i}^ ^^^^ ^sfl^ i^l^-l^ll- ^^H^(l3)^^ ^d^^>7-iM- 
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j-Il£l-^-( ]4)^^ ^11^^(13):ii]- ^-^-^ruHil-^d 51-^0'- (PSTN) "il E]- 14)^1 i -^'^ 

-sh^ oi-E-^js} <g-/2t-<J JL.*-1e1. ^:e.Sl^ H^. ^l^^^^d -iV^^liin^. ^! >'! 

ojSj-oj A^a]^ xl<^oi] c^^]7'^B\ 7lx]^ci2)^ -g-^^ 7l x] ^( 12) vl] o]] a-^ 

ol7fl. ^ ^^oi] o]-g-sl^ ofl/^i^. T4e>c]Ell- ^3^^!^ ^--^A- 

^A] A]^(45Kni)o]A^V ^]o^^ A]'j7^ s-^o]] %i-c^%v >^7]. o^^] s]^.^. ^^3x^1 

Sel^gl: A>o] ^(Preamble Size)(0~15 ^ef'?^)^ ^}^\^ ^11 ^4 ^^-^•>ll 
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<>l-e 4H-cll<?jo] ji. ^ji yio]^ 261^ Ell *J . ±^ ii] ^i?] -M- i:^! \ til <,'! -i; 

T}-(Hr(\iml)le Iniryrii t ion Per iod)^- ff<^lTr 5J '"'I '^l--;?-Sl-^-l . .v "! -i ' • /^iwi-- 

;t ^;J<^l(Ciill Setup) ^1?1-<:'1 ^y]--S\-JJ- >L.v_.>^::;; ' ■ v: V,. ss;.- 
Capsule)!^] £1717]- #ol# ^ « nr^! . 

^e]'-^l- ^d«l(l - o()7,2 1/8 ^^I-^Mt ^^1,H-v -'1 1L' " '' '^'^-^z- ■ 

7l^]^-(12)^ RTD?]:^] 1.5 #^1 4] =>P6^^ ^1 <?!(l)elay)f; "^I . . 1i:v.',- ■ 
ell- ^t}E.^. 2lJl 384 ^ ^1-7.] 7}^©}!:]-. u]-e]-A^. ^e]<-^l- ^Ll-S ^i'^l-"'; _=^iV 

^^^7](n)^ ^e]^l- ^A>^vo. ;^]o^oi -T]:^ ^2:|c^^o^ -^^.^i -/(Vrfii-'il 

Jl ^4 "^^S-^) ?]tfle:i^l( Reverse Coverage)^ 'S:^ 5^iL7l vj- v.- f;! xl v . J- •: 

4>11 s^l-c^o]: ^j^^ ^e]^#s] ^^'^l ^H^^^ll 

^e:i<Sl:^^ ^:?V( Preamble Integration Per.iod)(2~4 #^1 -t/ 4fM ^ 
<iil>^^l^ ^B^-^l^i ^^^7](11)7> ^M]^ ^^u-l- ^^-1]%^ n]], ^IL^ 

^e]cg^ ^:7V^i ^^^1 ^^n^ ^e]<^jl-^ 7j#S>^tH1 ^^-117]- £1 

7lfe S}^1^>; ^e]<^^# ^^-^5>^ aRV'^I ^^Ir'H ^e]"^^ ^i'=>]^ EL 

n ^'-i- ^ 5i4. tt]-e}Ai. ^el'S^ n^^^-i: ^^1 *H ±i e] -:^] 1: 
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Tllr--?- ^<^1-1- ^'^17-1M-. ^^1^^]^ Al-ol_^-4^ >|1 r;\..-r] ,;\: nl- 

L'.| 

^l| C-]vrl.C!|. Cl-Vj-Vl(ll)£lj irSN-fr -51] 4^1' (I lush) ■■;■!- n^'->ll ^1*11 V-'lll A) -7| vl-;.', i:!!: 

, - prolM'_pn_ran(iiJ(i. ^ i i - i i - 

•<;'!■ 1^] . "-<l<?l^^l ?J-4^ (2 -1) •■A^'l'i^ it ^J'^lq. 

-/Ixj^t ^llVl n^(Chiinnel Card)'->11^ 47]\Si\ 7]-A]^r -l-J-I-t 7) ( BSD : hcisr 
Suit ion Dem(xlulalor)n ^Ic] . ^^>-7l (Combiner)^ ^ij^l a1 ^ nfl ((;PS : (Wnhul 

Positioning System) ^1 7]^^^ M^'SEN^^l^f^ l#A](Walsli) 

-t 4 7llS^ BSD^ll^i ^^-^ i^M^JJlo', l^'-(Combining)T- -r^'lfti^ll 

i4-e]-A-]. BSD^l (Finger)^ ^^^M Deskewing, 4i 14^ a^^l^)-!: 

1.5 ^1:(384 ^. 45Km) '^l^o^ ^]'^^ ^S-^l ^^^^^ ^7} ^7]] ^ 

c^l. o]^ 1.5 A]^ olAj-o^ nfldl^ :g.o^t!: Zl'^'] ^1^1 ^ ^7] ai]^olc^. 

a>e]-Ai^ 42:(Deniodulation)^l ^^^^71(11)5^ ^^^(Access Probe)* 

7j#§l-7l A>ol ^(Window Size)fe 384 ^(Chip).^^ ^^Itl-i: 51 Ji. 
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7]xl^f(12)o] c>^7](n)^ JL <^H^(Cii\\ Access)-^ ?Jv>?;|--'! Vl ■7I -fz-^i 
^l-£!l "lH-^(Pc,ramei('r)7r ^K^l 12)^^^ -i H »1 ^1 ^-1 (Ce 1 1 Covvra-.o -l' vi , ; o.i 
■'. '-'I '-"^J-;'- VlV'""''! ( 11)^1 '^•il -yii^-ii-l- ^l'"?'; t! ->---'■ ^-l-'"'! ■■■ "iiM.'V. -,!:•.■)■■ 

^1-. ••'■-I^l^-]. ri^^-'i- IL^l'^]^ 2]^Hl--8- fr^;!(PRA_PNji| i S.I ■■■■■ • 

-1 i,'. zl <:,l ( PRA_W 1 N_LF.N ) ^] ^1 -1 1 ^1 ^1- - 

o]A].-^% -a-^;)KPR.A_PN_Of fsei)(() - ;i()72 1/.^ ;; r vivh-; 

■^1 ^1^(12 )<-•>! ^^^11^ ^^^-11^ ^^M-S] ^^^^ : Hs(>u-i.. 

Noise) ^-jK0ffset)i2l ^-J] ^laV^lo.^ 71x1-11^(12) ^1 Yi'^l ( 1 1 ) :rL<- ^A^l - 
i^.'^il'^i xl<^ ^1 Processing Delay T.i me) <^li^ . 

neic^^- ^ol(PR,/\_wiN_LEK)(l ~ 3072 1/S ii^l^-UI-l Xl)'.: 

7l 7,1^(12)0] oJ\^^ =^ti.o^ n5.1c^:|-^ 7^^^ nil. 'tl ^-'^ ^l-^^"' 

A>ol ^(Searching Window Size)* 

717-1^(12)011^-1 0:1 oJl/^-flri Bj-olni (Access Probe Timing I.'- 2-^11 :.- 

olAVoilA-^i4 7^Vol^ ^2fl«llfe S^^m^^^^(CDMA : Code Division 
Multiple Access) ^I^^aI Al^efloilA-^ <^»t*^ ou^^ ^^^(Reverse Access 
Probe)* %^ ^ ^1 ^J^^^l s^s^^l^^ "^-^^^1^ 

^■^l^^o.^ e]-^:^ .^^ ^l^CRTD : Round Trip Delay)ol e ^-t-(^. 5L 
E}olnj(Call Timing)ol A>ol^oilAi ^o^^V ^^)oil, ^2^7} ^1 o>^ ,^^.v. 
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7|. V- 1 : 



'i^^\-r-^v '■'■] "1 i?i ^-1 ^11 ^1 A '^11 '^11 1'^ V. 'A 



SX^ -i Ht^s-l^l ^^J- ^ ^1- ^^^l-7l7l i^ltl- ii^^-t^4' 

^Ei^ ^ $1^ 7l^n]l^^ll- X^l^sy^c-ll H ^^ol olc].. 



A>7l S.^^ ^^^5r>7l ^ ol^*^^l:±:^doll S|-g-P.l^ 41 7^ oJ 

tlx] sj-^j- tio^^oil oio^Ai, ■^-^^H]^ ^^a.(Probe)l- ^^"^^ 
^^olCPR-A_WlN_LEN)* ^^S. ^^^^]-7]^ 4 1 ^^1: slcfl^ ^^^^ <i^^^l^ ^S.^- 

oflA-l 7^^%V <>^^ ^7-iSl 7}^t\?\] t}7] A1X1<^ ^VBi ^^Sfefnl 

^] ^^<^S1-^ ^^1 2 ^^1; 31 ^^^^ -"o^^l €1^4- A>olZ;7} ^ oj.^ C^^ 

"^7152.1 e7-lel ^l<?li^># <^l-g-sl-<^ ^J-71 4<^1 ^i-lloll az!-^!?;^ ^^^1 
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tv B ,x 



7-11 1 CV7-11: ^jcll^ -^^^^=1 '•ili^HU- SL-?--^!] -r 'nl',r ^M^l^'l ",^>2f4i 



,.:-v7--/! f;--/ 



^joil ^-Idl -I «}^-|^}-^1 7^Slol] ^}^\ ^-^^^ ^.Ml^rfi- 7-l|5Vxl<>1 ir- 

^ oj)/^]^ ^£-^^o1lAi 7^^%^ ^ ^7-15^ ^51-1- 7l-^SHl ^1-71 if ] . a] 7-] 

^ ^^s^7lo] e7^e1 S-l- ^l^^^^V* °l-8-^}o^ ^o^7l A>o]^v}lcHl 



en 



c^^V ^cl^^l- ^5.^ 7jol(pi^;\_W]N_LEN)l- 7l^; ilcfl^ ^J-^, 

si ^E.-^^^^17.-1 7^#%^ Sife ^7^1 7}^S>7ll ^>7l AjX^cg 

^^^^^l-^ 71^; ^ ^J-71 ^S.^ A}o]Z.7} 7j-t-t 
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-r '^.T- ^l^'A-y]'-^ e 7-1 Si JlI-. 7-1 i:vl 51 xl vll o] 4 x]<goll s| u]1 a'} Hl--f!77|.x| 7-]L'l''ll 
I II 'i'l r^' f:l- '>1 -71 uvl el xl -i- 2j- ^> y] >^ it ^^1 ^ I v' A"^- H'! I 

'•'1^1. ?J-r^i ^^-'^i-a: %'-5^:^l-<^ 'i-'!- '^H '••^l ^- tiH]- •'•,'1 '?! i^l ^1 '''ll -Vj- ^-l! ''-1 
2 7lxl-3^-o11>l <->!l^-l|^ ^sLJ-l Efololo)) c}] ^1 ^f-! ^1 n:_o) cl- . 

i ^ ^ t^ofl Tlttiel^l s}-^.>»-i: ^l^i -r'?l\'s'-'?-^^l -^^^1 --i!! i^i 

^'^'-^ ^I'^rt^V* -^l-g-^^ -TltJlSlx] wj-^oll Clltl- ^^^^1^-. 

S. 3b ^ 't^ofl ^1 Hal 5:1^^1 ^^^^ ^1^^ ^^ll^il^l °1 

71x1^(12)^ RTD7> 1.5 #^1 4] 1-^1^0^ ^l'^^ ^ 
c^x^l>^ ^^^.(Access Probe)oll -^i^^ ^>ol ^(Window Size = 

Preamble_PN_Of fset + Preamble Window Length)^ 3072^ ^-flt^slcH o^t:}. 

^^o\] £Al5i ti}^ :^Vo]_ nVo^ ^ 12(M8()-^^ i ^1 ^ ^5-1^^1" 

^n^^-i- ■g-^ji(PRA_PN_Offset)-i- ^1 91^>^1H^ ^el^l: 

■e]o1 -7]n]^\7]7\ ^ 51^. ^, sel^l: 7^o1(pra_win_len)1- 2I 

'i:fl(3072)S Sl-JI ^el^l: ^^}^^^ ^^jl(Pll'\_PN_Of fset )^ £L?ll ^R^^. 7l^ol 
^1 -Tlui^l^l^ ^ 31^}. 
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-;'r^;Jj(PR/\_PN_Of fscO'^l) -¥.-4^]<>l '■^MH^ J- L( Access Pri)l)c)-'l M •■■ W, '. ■ 1' ';, 

i 41- 7-1 41^1- (:•]!)# ^-^l--';^ -r-l-ivl-;.- V'''- <-i:v-- 

^^^•11^ ^3:1: i^lA]-^!-^ -g-^j!(PF^^_PN_Offs(U)-^i| -hvij -v- Ai fi { 



5)1 ^^^1^^> ^ HSl<Slr SlA>^i-g- -S-^jl(PR.^\_PN_Of fsel) ^^Z):^ .1- -•■[-' 

^]<?!(Delay) "-l^^ ^^^^^ S-^t;}^ (^^^ 1) (-r^^ 2 >^'- V i^-- . 



nB|oii^ ^4^^# -a-':^ (Prearable_PN_Of fsel) = n^diu.-.-(K„ry^- 2 



3 V 10^ O.Sl' 
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• 



cv. 1 -|]^ 0.814 /^s^l 1^1. 

I -r- "'-1-^1 ^1 

3 - in 

-^-y^l?]- ^I'^^l 5:^,^^;t(Tx_Fine_Adj)^ 7] ^-1 ^-llVM/ -".d '?itllLl:. tlvp,; , 

3l-eV^lBi^Ai CDMA ^o^^^fl^ ^l]^^j-<^14 A"^^ ^iL^^l. '-^V-^l ^i^i i-lcl 
7^ 7\7,]7\] ^^s^7ii- ^^o^A] -re ^d't 

-^ejt-ll, e7-lElo1]A-l A]£§}^ ^7^Z] ^^^7]^ ^ -ib^^il 4 if ^^'■^l 1^ 

7]- ^31]^ ^ oil- «j-xitr}7l i?1«T1, ;^l<?^4i^>l- ^VBflM-'^ll ^7}S}0^ 7ixi 

35-13 




•^1^-1. '.']-^J(R:uiius)^;^ 'M^oll^l^ -7] 1:1] cl x| £i] ^Jololw], y.\^.'2] .'-.VJ- li] .--.Mi;-! 

V!-i^l--iL -A-A-'}\A-. 



4:. A] A] 7} D) /-II 5^x^ sec)=^l ^Jl 4i^f ^-1 se.c)= T:'Ta'^ — ^^^^> 



el-^]^ ^l^(RTD)ol 45Km* 3i^t}z-]A-^. ''-^A]:± ^ *V ^^^^ X 

qH A-^l A; A] ^ r} . 
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0],>1A-] Alxl<;>:loll i;Vl':1ifi ^ ^ ^^'] B\ ^"r ''1 V '," ;!■; ;."'Kll ■ '. ! .' ■ 

*!-cr<?l-Cl-(r,{)2). •>■) ■/) A-l . iil4^-S- -&^;J!(HR.-\_PNJ)1 I SCI )•■;■' ■ I ': ' 

■i J-.-ii^lHlxJ-imu/Vlj)"^! fM'l-2)-i^l-"lE-]5i -^r-^iM-! -r- cVnii: ., ;; : .VI 

^1-<;;I- ^-14^ -<;■!■ li-l i^^l^i'l^ iil^'tlir fr ^j' ( PRA_PN_()f f I ) I:- 'A-'^] ' ' : - ' • 

-^]-^v]-, o^7]^^^. ^t}^ wlr^(Radius(km))-^:e A5Km<^]^\ . 

^Jl^ el-^J^ ^l<a(RTD)ol ^Ur-- 

^^'^UPR^AJV1N_LEN)<^11 a ^^5)^1 e^il^C^, RTD7> 2]-o}(^^s^7l 7} 7 1 u; o : ■ -V- u-; - 
7-1 s] oil ^1^1) ^3.pl- ^sl^ PR.'\_PN_Offse.l<>ll i^l-s^-l^). K.yi) -r t'Vt ii^ 

<g4:^l-(31)o1lA-l ^2:^ ^I'^'^l^vl 1^(505). <^l^oll. ^1^^ ^-E' 

fgl- ^c.l(PR.A_WIN_LEN)^l SSl-i]^ ^-il-^-llr^i^^CSO?) . 

4^2:^ ^^o^ e>^:E ^1'?1(RTD)o1 ±LSl^t 

^^'■•^l(PR.O'lN_LEN)«l] iaVEl^^C^, RTD7} ^l-^l ^o>(c]-nV7^ 7]. 7]p.]^ci^^^ ^7-1 

El oil ^1^1) Pr^A_WlN_LENo11 2]t]] izl-El'S). Rxl ^^^Voil o^sl) ^^1-1- ^^11 
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^ y^'r\U'^^ ^^^^-^ 'll^^]. KxO-S- -t-^-l^l-r:-' n'-iui.x]ai,^^-4(c,i)vi- "! 

o:) 4^ cijAl^l ^5:1- M-El-tfl ^^i^^i, RxO ^ Rxl^ '■y-Hfli'V ttfe^ Rx&f 

^'^I (B)^ (C)^ 7l4^ ^^ia-<^ll -^o^:^! 5. 3^ ^l°^4i^>(31)l- 
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xj H)-','j'->ll ullSl-fr) -7- i-ll 5j o. .si, -ti-if-|>;L?l. (C)^l- -^1 1'l i-'l "-^l ir 9()Kni'>|<-' 

v! -M-frl-jL^l- -■/!■ all ril- 711 iil ^A^- ^1 '?i ^1" i^'- rr 0 Ml 4 -inKm n^-Yi-iil <-l^.V 

90 vllxl i;)5Km n^?J-ii] ^iL7]- ^-^ ^?i^l<?l"Jfr -rVl 45 Ml ^1 yOKm V-rl-^- 

<-lSL-t- 90 Ml -4 135Kni ^^Vs] ^y^Lim- xl<^^ i^-^l^iyil ^iLl-S 

^Jol(Pi^A_WIN_LEN) ^-^IM-^ll 

itl-eMi. I) Ml^l 45Km 45 Ml^l 9()Kni -x^"^ <d5Li- 2|zv c]..f=. 

&l-^°> ^VfeMl. o]i- ^t-fi c^^]7^9] xjcg^p^f^ -^^^Is]-^ "^i-^i^; 

Ai^7l- «J:^*><^ 7,l<g2j:-i: zvzv s.^ 7>xlji ^^-^ ^ 5lH 

nslJl. (C)i4 ^-T-'^l^ 45 M]^1 9()Km ^^^^ A^-^Y ^ ^191>I?. 

-g- xlcg:t;^>oil ^^JS>oi 90 Ml^l ]35Km ^^^1 ^OJlfe ^A^] 2iJL 

^ ^1] ^Si-yj^^} 7}^>/fiJi^ 45 Ml^l 90Km -^di^ ^l-^rii^}!- qj- 
«i. 0 v-l];^! 45Kni t-^>^ ^^1^ ^ «i ^4%^ 
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# 



4. 

xl-:i| xi<y<;j:iii- xis'^i :/.ii5ri- ^1--;-- 'o'iliL fr-. "-^ i 51- Si- J L ( 1' l] '.• . • v: 
^!<->l(PKA_WIN_LEN)«- 2lcll(3()72)S. Id "ii Sj-'"^! f : •• • ir.Kn. ■. 

^4 t}^-^ i iV^j 4nKm o]^^o_s, aH|l-.>l-c|-(h():.; . . .-..j v) a- . .- r. •;=: V • 
-C- -.Ir^jJCPr^-'LPN.Of fseO'^lM- ^^^^^1^^ ^"H <;):(TxJ- 1 nc_;\(l i ) ' 'i 3:, .^1 -.1 u-i ■ 

-i--*JKPR,^_PN_Offsei)^ -^0^71 (-^^1-^ 1)4 ^^'^] ^d^c^s|-:ri, itv.i -i-. vi^.;v' 'V-r: 

"i^<;HTx_Fine_Adj)^ 4^7] (^^^ai 3)5] tJ-o] xj ^.i ^-u] . (t] 7| a; . i-i f;; ; - V 
«]:^(Radius(km))^ 45KmolT^ . 

oHAi, cJ^^7l^^El ^-^^ Rx04 Rxl 'ilHflm- -^-^-11 -r1'l^"-!-,:ti 

ojul] Rxl^ ^efl ^Alsl A]Jl^ 7^1^x1 c^^X># -i-2]-S>7-l jiiyi -y-3--- l.M; 

5:^m-(804) . 

2()/.sec ^ ^2:7H1 o^r]] ol^^-^^.4f- 

£1^^-11. <=>]^ f^]^ ^ 42: ^l^o>'^ -4^^(805). Cr)7lAi. ol^5i 
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<-^P4?ll. K-S-y]^-']] -sil ii^ij ^l2?.'J] ^\y]ff -;A^-!fTi-<'.| ^i.v. ..i: 

•/j-i- .-^l-iX-sil , 4;;-5rifl >-]5':7V ±?. 21 41- r\l^--r ^rl ''1 ( PR.\_W I N_1.KN ^ ''li .•,-!:.::->'.!••: 

^n'-:l-';'!-4(H()t)). -r. -^al'I ••;!]-;.!- Td:-.'--r (pra_win_li-:n)i11'-'11 "^-Ivlv' 
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